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£ lfi *TO^ch|aH slows *H^l a -!!# L^tS E o|ch 

E2^g tfgsi ^|cna #eh Zhai7Wl=E • £^AI|£°| ^ehst^ M-e^ £o|c r . 

ft U^y toicK 

s|-ej& Sai-ft g-efy eo|ck 

£ 5fe £ IfSfil fllcHfi Tr2H ZhSS7Wla - £j^A-||3Lo| ojE^g 4=g^j #ej3SSl tffi fH^ft S^ft 
U^y £o|ch. 

£6§g ^S°l xflcHffl #BH ZhSS7W|a • dkesja tff*3fio| Wt! o^ft st£j& 34* 

L r E*y tolch 

£7§g xflcHffl #BH ZhSS7W|a • £RA||i°| 7|e^ *rs°l art! offf SrEJff 34* M-E|.y £0|cK 
£ 8£ S Sl-SSI XflCHS ^EH ttgft7|A-||i - £j?AI|iEOM ZrSft7Wl£ • 2?Ai|iO| £gtf£j5o| ^£|b*l *f 

Oloh 74^ LhEW £0 |CK 

£ 9fe e ^ICHM ^SH Zhsai7Wla • E^liSl ojg^s^H^ * #E &^Soi| cH& s^gai 
941 LhE^y £0| c[. 

£ 10S e tfSSl fi^EH 2r?SS7W|S • S^Ailssi g2£S r U||3 * £2 ft£jK r o-|| CHtr RT- PCR 
H41 LfEfy £0|Cf. 

£ us e tssi x-iichs a-as7i>ii • s^asi seaMs? * siE^i sj ¥7iaofl ms- 

f^^^S 34# UEfy £0|cK 

£ i2te e y^ssi «ichs #eh ^°JS7iAiii • s?Aii5o| as^HHa' * is^ ^ saxwi cue- rt- pcr 24 
ft u^y £oick 



e srse nnm ^bu z.^S7wii • ^EiHHsms % ^g^sisssi esi-ffss-snHi se- 501a. 

eh^s-ow °h ojsh £Af£i £5 |3|. &7]s xis^fe 7i#s ersas go) lh^^ ssi £W 

54 x[^7h offi sjcK ae^K ofe s^ghS *|^(H| 3^ g^7h E>n, * SfSS 

o| Bto| SJoHM-cH, S7|^ x|SA| gx|s| Htfe e«|go| 2Jc|-. 

£[?CHjte 71^21 STaiSft «H 7 JSU CH^ ¥^th 7|0lSf 4= Wfe S7|fi| *|S 7|#°| & 

S., x^7^4x^|(self- renewal) ft! ^(differentiation^ 7ffe& Ailift ^H^O| Hfi.tr S5| SJ S7|o)| ^^Jsfe 
o| ^=sf ji 5JcK 

olEHeh A]|£°i cHis|oj (HIS yaS7W|£ • ^M\m ^affiAilift § ^ ?JcK n g ifiaAlli^ ^a^, 

a^s g aa- a^Aiiis ^s^t ya, yas7wii • a^iife mci « sw ^ 

2Jb cfe^o|( mu | tipot ent) S7WliO|Cf. 



57Wi ^2003- 0069115 



ZhSa§7|A||£ ■ S^AiliS 4= °!b Ot£^ 34(bone marrow)S i 4 ?M. 

S^oib 7J<y#7|A||i • S^AIlS^ g*S|-x|Eh. #4 «Hflfe o=|y a 4=flJ°£ S TJtt^invasive) 7| 

A|£ A| E|b j!§ SEff 3Ch 0|BH*h *^|HfS°l 0-|e=|g°M o|g Hj S^M#&8 go| o|ii^ aj*^ 

73ICHSSI *H*lb <^7|°| Stf ^ zj-b-si-tHI A|S» 4= oioq^ Ah H ^ oh7|o||7H| gsj sH7h °Joi Mm 7^-yo| 
fee*. SEff AllOfflb 34*0)1 U|SN M£r tt°JO\ a-^Sh£|0H SO^Kdonor)# ^trb Zis. BO\*K\. 

s, s ^so^AHfe xmss^em ^#7iAiii • &=?mm ftsi, wismb 7i# §j a sgsu* 

AMtjow ZhES7Wl£ ■ t m ile^Ho^ g- A^b, xflcHS m\t tt^SS m*s dam s 

#£>| Ailifto] £XH*HH, a g 7J°JS7|Ai|£ • S^Ailib iJftftoii 8i7| nHSofl ZhaS7WlSL • £^A-|| 
SPhS feb bSE(purity)2r *4*& ^££(viability)fi #x|#EAH e5|UH?fS 4 ?Jb 7|#0| a^fic|-. 

ttAH 2hSdS7W|i ■ 3?AI|i°| es|dHgT7|We KB SfO|B|(Ficoll- Hypaque) 0|gff S£JftB|7|# 0| ^ff 

ftBlb Ai|£ gOfl ^A1| 0|S7^£h ^<a#7|A||i ■ £j^Ai|£0| ^ D[ ]o xHo n ^ 7«CHbH?r §CHl£ d€ Ai|SSo| oj 

owe Aiiioj S w xws 7^^o^oj es#£7|. tichs. off <na 4= a°Dj, 

A|7|7| fl& Htf «Sl£l<H jyxl as 4fS0)ch. 

tcf- ah ah , xiaifi #bh zj-fl«7Wis • a?/«llaa| ftBimtftfa s= [ tf7| Ai|£fift z!-as5|os S^A|7fe 



S^Ailift ii^o £ MBlaHgfSFb Si #7| Ai[i#g SS^ESfe i^S AlStHl^ fld. 



ft ^go| Ai|± SBlHHgr^aS n\cmm US- ^0|m §°h^| §SA|^ a^gEISho^ B«|Al|iS(mononuclear 

cells layer) #7| &SUHSfmo^ ¥E Al|i§# L^e7|A||S • ti^A||£ ^0| 

S-*II2F SJSAIZh ygA|?|n, A||iftB|7|ft o|g«KH 8HS «*l|2f AlliSGi-S ftBlSrO^ bHgf^S ^S£I 

es-d. 

ft arsfii Aiii eeibngfgj-ao)i/H, Aiiiaeoj ^siej A««b ^wseoiiAH mim mom ea^b ^ipis 

ojfo S¥ Ei mm SfilSch. ft ^S2| Ai|SL bE|UH?,^>^|AHb CJ^fil A^^b 50| 

ft Aiii seiHHgr^aoiw iis- 5roi™ g^b at i.077g/iue! 501 aursisfd. 

ft S°| Al|± SBIbHgr^aollH L^S7|A|a ■ S?AI|£ *o| #fi(H| 0|*r ?_^#7W|i - S^AiliOMi 

tf^£|b Mm&mm\ cm S ^ ^b S r u r 0|#§ ^S&d. =?*l|sioSb CD10S, stro- 1, SH3 a SH401I 
cm %m g d^b SH4 o|#S A^^o4, b£ft ilcHS- bo|7| flsHAHb o|§ H^ft SA|oi| A^b 5!o| 
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¥ -His SElbHgr&SoM A|gf r b 2J-aS7|A||i • Ej?Ai|± s 0 | $^jo|| AHs¥E|7|°| mgoti 

[[(.£(. 5Hg& £<N wS« ¥«t«KH Al-gffch. =F*|5los, D|-llL||a| M\S. ¥S|7|(magnetic cell sorter)! A r giT CO) 
P r aU|Ej □|Ai!a| = (magnetic microbead)7 r ¥5f@ iT^jl A r M£ r tt|, FACsorter# ArSS" Epfe F1TC(fluorescei 
n isothiocyanate), PE{phycoerythrin) 1 PerCP S°l SS"MS0| ¥*tS SNIS ArSt^r. 

0|S7-]| f r 0=j £B)£I Ai|i §0fc ah 7 | ^SSfe Ai|S, s y?aS7Wi£ • S^Ai|i^O| £Xfl§M| m. 

oia*- a-ol ¥ SScHArife Zh<aS7W|s • S^AIls *o| g-xflfi 0IS8KH 9*1 tfsl H^ems ffEtteSAH, 
xi|ci|^o| ^xtjsfe s^o| Ails m\M ^°J#7|Ai|s • a^Ailsys e£S ¥E|S * HHSfsf7| 

¥ BJ-SS #7| Alls *5|U|8f ^aofl °|«H °do-|£] THjaia ^BH Z^aS7W|i • S^AllS* 7U|S*!-ct. 

¥ %Hgo]\xi Aiisb Alois ZhaS7Wi£s.¥E| Ails g<n/H, xiiaitl Zha#7Wa7h ojgAiis se¥ 

5Ai|SM ¥S|-£fe 4S 5 £<HS ^ °!¥. £i¥A||SS4 ySA||S(chondrocyte) Si SEAHS(osteobiast) S 

¥ gfgo| ^jcya frEH y^#7|A||S - S^Ailife- Bj^i^S (immunophenotyping)^ «t^0-|| floM, CD29, CD4 
9e, CD44, CD54, CD13, CD90, SH2, SH3, SH40i| cH*h g-*||0i| CH«H SfSf L_|-E|-UHcN, CD45, CD34, CD14, H 
LA- DR, CD31, CD51/61, CD49d, CD106, CD640| cm S*H<H| CM §g tfSS M-e^S ^S°S ftcf. 

o|*K ¥ ^§°| ^bh ZJ-?jfi7Wls ■ 2¥Ai|s7| x|y &7| y^**^ *ga| °|°IS #M\*\ tia&ch 

¥ VBSj KflOlfi ^BH ^°JS7|AI|S • S^AilSb £«&HS«!£J CD45, CD34, CD14, HSU £5|S(tt»fle! HL 

a- DRoii cm mw\ cm §a y«s m-emck 

omm ¥ ^Sa| slow #BH fl-M7Wli • S^AHlsfe SS^felSrm S5|S)fl-»So| So^|o-| 2|od£, ¥ 
™_o| n]Lm o SH 7hoj- 7 | Ai | £ . S? AI|ste £5| sfe s-7| oHfii € 5*IISeJ 7H¥tfg* SliiSUt 4 2JCK 
[CrBrAH, & gf§°| ^IcHtt ^BH 7iaS7W|i ■ S^AilSfe 0H(al!ogeneic transplantation)°l A||S ±±0\ 

X} M^Sjei 50^^ AilSSAH #gm\ ArSfi 4= aw. 

# tfSfil XijcHS *El| Z!-SlS7|Al|a • S^AJlSfe Ui|I|Al!S(endothelial cell) CD31, nE|H n^A||S(o 

steoclast) tfHSae! CD51/610i| cm %MW\ cm tfSS UE|ycK 

CCfBrAH, |* agfij ^q|« ^B« ?i^S7W|i ■ S^AilSS 3i™ 0\m\ A r gffl- Sa£3 r 7]| ati#7HLf, 

m H^goj xlcHtt ^BH y<a#7|Al|S • 5j^A||£fe ojEflzis! ^SSNKintegrin receptor) fl-0»fflCJ CD29 S= ! CD49e 
oil cHtr S,^i|oi| cHsrt CD49doi| cH°r if^oil cH«H^fe ehSS l|e^c:K 

& ^S2.| n\cm °BH Zh«#7|A||£ • S^Ailife DflE^A ^Sxi|(matrix receptor) flSSTSeJ CD44, CD540i| C\\ 
Sr »*Hofl cHSH ST ^ BtSS, CDloeoil d& Srxi|oi| c^HAHb S-y ^SS ^E|yc|. 

e ssi xijc^ ^eh zrSS7wia • s^Aiisfe 7|e|- ^ cdi3, co9ooii cm cm yss, ^ 

am CD640i| cflff STxiloil cHsHAi^ §a y-§s M-EfycF. 

S ^S°| XilcHtt ^BH ZhaS7W|S • S^AilSfe &aS7W|i • £RAi|S fir^ SH2, SH3, SH40i| cm tf 

n«sH ST£ BhSS LfEfUjttl, o|E^t^ S^itt^e 0=)EH Ai|DH7|- x|y ^0i|£ oh g Wo S ff x|=ir:r. 

^7|£ r Sl-e S ^SS| A||So| go^ggo SS^eJ ?J ( a#7|Ai|S • S^AIISSI y°1i^Sl!r ^S|*|^ 50|EK 

m ^« o| X |cna ^EH Zf?JS7W£c Xr7m*Wfe fe^0| giODg, mw* h A | iU ^^o^ &#s\x\ ?>orjj A ^ 

SrOilAi 7i|^5Hoi § a{o| 7te§ r r:K 

M a^o| xilcHS ^B}| Zh^S7Wi • S^Ailife 5^, i|¥ S°l aMZhS£*JfiS¥El SBIS ?i^S7|A|| 
soi|AH Alas ofl blsH, cH^ ?Hx-{|S¥Ei 7|*!tr a||so|hs Ai|s°| S^j SJ MSr fe^ol fi^ ¥4srEK 

o|EH& crfe^oii sjaa, ¥ ^^al Allafe ¥* r «r0l|Ai xltfssi. 5^, a §4 2^ 
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TGF-p III 


10 nglM 


ITS- Plus 


4i £j#i!(bovine insulin) 
ESHXBilsjftrartsferrin) 
■SSBHin^trtselenous acid) 
ate^l^i[(linoleic acid) 
BSA(bc v e se m album n) 


6.25 (ig/Mf 
6.25 |ig/M£ 
5.35 \iglUi 
1.25 ng/M^ 
100 (ig/H£ 


±m Ij^|0|J=(sodium pyruvate) 


100 nM 


9]A r lH|Er^(dexamethasone) 


100 nM 


■l_^ L l^asuiy, , , rbic )cid 2 phosphate; 


50 (ig/M£ 


= proline) 


40 jig/ Mi? 



1^2], 





5£ 


a ^|e.| i e> methas ne 


0.1 p M 


H-l|E r Z7> <m iAH|0|E(| . glycerol .ho phate) 


10 mM 


• I1_f l-Sc^j.is 11 Lit id 2- phosphate) 


50 u M 



#7| i 1 SJ a 2 Oil DMEM, a - MEM, McCoys 5A UUl Eagle's basal HH*I, CMRL dH*"l, Glasgo 

w S^r HKX|, Ham's F- 12 Iscove's modified Dulbecco's UHx], Liebovitz' L- 15 HIM, RPMI 1640 tiftx\ 

§ 4iehs|°£ ArS£fe Ailiunyg unx| § smofl SPrSM A\%z\n\, EseSrS uH«f«|s| dmemS, 

S^SrS H|^°Ho| 9^ a - MEM* A r gS r fe ?JO| HH^SM}. 

Eff & tfgoflAH ArS«rb Alls ^SrS HlWfe #7 1 0|ejcH|£ Bfiofl a r £ r er 7|-x| 0|#°| M£g&§ ^? r M 
Sfrfl- 4= SJcF. ofl£, ^SeJ^Kgrowth factor), if Srr AHf ga| fl^g u|9t* r o=| a|^S°l S^* Bf7| flsH 
s-liL-l-ya G(penicillin G), AMg|£0rO|^J -a^|OiJ= (streptomycin sulfate), gfiNBlt! B(amphotericin B), S|E[-rJr 
0|AJ(gentamycin), £Eb L-lAEj-Elfnystatin) S£| tf^Xll SI ?r£!£fll(antifunga! agent) ^7tf- 4= ?M. 

e ^oj g7W | i . ^i^iife ci-se ftsur ^ at fe^s kMji ?joui, siae uh^i si 21 

7 J fr(H|AH eSAJifil em II SEha. em x ^Bra SI omaj&faggrecan) ^^a» ^?H*hcK 
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AE||£&iJ(osteocalcin), £^e||£ftE! (osteopontin), g^S £A^Ej-o r Xi](alkaline phosphatase) Wtt 
«hcN. SfiAiia^ D^£^7^x|s Ails s[^o| ^ jych 

ofe sxh xiicHs MseatHi situ ssgei xii c«s as- m±®s\ ghgy ^ ^ ^gm mmn 

m 5o|cK 

Eft s sai xiii sBiai?ryaoii °dg ximm #an ?j£se7wis ■ a^Aiist setHi cchBh ergs # sis 

^|Ai|±^ g$\m 4= AH^§0| CHE=|flE *|£0fl floH £J7|*1°] gg & 7WS ^ oi^. 

om UMom ssh e srse -assi-si, ^7i ^jamchi on s Sfl7r &S£fc 2e on-i^. 

[^aio^i 1] m y-^oii °i& n\cm %m n^mywm ■ &?m\z.°\ eai 

1) xi|cHfi ^eH tt?SS7Wl£ ■ £d^Ai|£°| eB) o, na] m 

S- CPDA- 1 S-gJl^|7h 23M£ ftoi?ifc x||qj^ *H*|«J|o|| e 7 j£l 16G ^A r l]§ «|OISoij<H| H&i 

xflmsoi g^oii o m m\z\£m tmc^E. 1). 

50M£ 3.U|& WM(conical tube)0lj s r 0|?«((Ficoli- Hypaque, 1.077g/H«) 15M£# #7|(H|AH 

*Hfl& xqq^ 25M«« sis- *fo|ffl| flcHi *h£§| §*jA|?|n, 400 x g o| u&oiM 40^ §°i ft^eitfcH g 

tHAi|iS(mononuclear cells layer)°JEl 0|^(Ha #S°4£ 4 B*Wl£S» AHS.it #MsL 

ft7|H, 2% FBS(fetal bovine serum)S tMf 3fe PBS(phosphate buffered saline) fi7|-& * 200 * g°| * 

£<H|/H 10fi Sffl S^eBlSKM Ail^t^^K 

#7| Ai|4i3rS^ 2S| B«|AI|iS(H| NH 4 C!-Tris 30M«* ^7 r s r 0^ ISfitt StfXlft 4, 200 x gS\ 

il£Q\\M 10^ ^-y^E|^?^cK ujElji, 2% FBS- PBS 30M£S S7r*r0^ 200 x gfi| 4jg 

(HW loftZh *J-feJ&B|Sho=| A||sj*nacK 

^7| Htm Cl-Al ^, ^g°Jjg X^H^O^ ?dg B«|A||£«0| 10% ^EHIiS§ 7|&UH^I(a- MEM BHX| 

DMEM BH7C|) 10M£« tj7r& #^ *&^S^K 

#7|£r 7 J0\ SSIff &^A||iO| ahs E ^ Allies AI|iBH^S7|0^ 7|^HHx|£ r ^S4=(5 x 10 5 ~ 1x1 

0 e A||i/ciif)o| &zm Al|S# 5% 0|A(-s^Eh ; i : 7r H\3U$l%7M ^ 37°C<H|AH &SHH^(monoiaye 

r culture)5|-S3cK 

0H^ fjDlSS OlSSH S^Mft &ti$oi S^L.|7^ UH?rS7| UR(H| 0$S 0\^o\ S ¥^E|o^weil- attached) X r 
Br^x» ^oj^o^K 

Ai|i=0i 90% ULS|(confluent)t r o^ X r a r 0, 5£j&x|(suction pump)£r US* 4#^o^ UH^IS Al|7-j# - ° 5! 
O^LII^OI X17HS PBSS Ailife* A)|*iS^^K Ai|*j^ M\3.0\\ 0.25% M^j-tJ/EDTA ^7 r & 5% OlthSr 

e^7|- 37°C A||iHH?f7|0^AH 10SZh ^*|*rS3cK AI|iUH^S7|S¥N ao^X^ U£ A||i#S ^A| #M0|| 

Hg ^, 200 xgO| M£0W 10^^ flAig5|§|-0^ A|*iS|?^K 

AHI^S Ai|i# ^■ag7|/S¥Ai|i e 0 | *h^4oH| cH*h fro ^§a|^ WSAlScF. o|aH 4§S i}°J^7\l^Mm * 
o\ CH& ?T*fe CD105, stro- 1, SH3 ^ SH40^S *^^, z| n[3.Um D\M\um (magnetic microb 

ead), FITC(fluorescein isothiocyanate), PE(phycoerythrin), PerCP S°| SifwSOl ¥ £ , l "£|0^ ? A ! cK 

^^|£r HhS^ia oh^lMl^i Alii £B|7|(magnetic cell sorter) m£ FACsorter gSj AI|igS|^B|* o|SS r ol 

#7|£r a-Ol SElff A||i0^ 10% FBSS i&ff 7|^U|X| 10M«* S7|S|0^ ftSft *, ^^ia r A)|S^S A 

SttS^CK AHiHHSfS7|(H| 7ieu|X|2t ^ {4 ^ 5x104 Ai|i/cm ! )0| ZhQ57|A|£ ■ S^Aila* ^Oi 5% 0I<M-Sh 
&4:7h 37°C AHiHH^r7|0pH Hll^Sr?!^. 
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0|* AlliSOi 100% jasitl" mK\ ?^|i:HdH?f(sLibcuitivation)S H.^A|««fot n\cm ^EH #857 Wli • ^=?M\ 
S.°\ 4^fi *flfi| §*t( ex vivo expansion) A|Si=r. 

m ahfflo| HhH-^i o M eE | S Al!i o| ^EHsrsj =S£ £ 2CHI LfEfLh °jc|-. £ 2a0i|Aj, e ^flofl °I«H SSI 

5 Allife Zr°j£7W|J£ • ^d^A^oi gEfloj g-^ SEH(spindle shape) §J ^^homogeneous) ^Ai|£ 
2f (fibroblast- like) #SU[o| ^eH# H|cN E 2b2j- 0|, & £go| Ail£# Egjgf ^(trypan blue)S ^ 

t[0i ^£EM ^0| & 7 J3 1 K g;* h g 8 . g 9 o /oS Dl| o °>^r$M. 

cc^B^A^, s a go| sme *ci|Ss*e| flS7Wla - S^aiiss 3:#*4o.sL ^alu^t 4= <?Jn r . 

2) & ^ssi u jb°s <se 7jioi« ^sh a-as^wii • EffAtesi 

6 ^go| ago £ ojo o 2(| J y|j E7 (. Z.^S7W|a • £RAi|SOj s Sf ^igj, oi fe7; | ^oj^ 7 | o|3 H( Ah 7 | 

^A|oij 121 i)o|Ai Ai|iS°| A||iS<S tf£ r: r S4 ^ h o| SA^cf. 

e UA|0fl(M ffl^£°H^ ^oicHAhol £1 g-fcjg SStfSlfSe! CD45, CD34, CD14, HLA- DR, 

LHElAili CD31, nfgAili fi.h^*h^joj QD51/61, ejEjzil! 4*8*11 5rij STSfiJ CD29, CD49d, CD49e, 

DHM^A B*£!S. h «!eJ CD44, CD54, CD106, ZhES7Wl£ • ^Aili ^o|Sj SH2, SH3, SH4 §j 7|E|- 

CD13, CD64, CD900|£JCK 

#7| 1)0fl*| HHSS- AlliS 2 x 10 6 7H7h £l£s| SU|8M 2% FBSS Bt^ofe PBS S^SS *H*i3rjl, 8"£!<Hi 
SH&«rfe S*|2r ^^0i|AH ygA[?^K *T£]o| g£ 0 ^fe ftA||i^7|(flow cytometer)S 0|S*fO| *re!*rH° 

□i sssass as cm a4rr e 301 miwia ^trs §j h^aiis. eh^s^i cm £ 

401 ejEiaa 4*8*11 &&%m\ cm e sot session ch& e 6<hi, 7^ *^chi 

cm aarfe £ 7oi| i— |-e(-i_[- an. 

E 3(HW, e tfgSl TUCHfl ^SH 2-flS7Wl£ • S?AH|£fe Sfl^^iffieJ CD45, CD34, CD14, ZLB|J1 

hla- dro^ ens- am uekh?^k 

o\tm fi ^Saj ^jcHtt ^BH Zrfl#7Wl£ • Halite S5|«i&9«!o| ao^o-| ?Joqs, ^^j 

£4tHW, B ^dia ^BH ■ LfliWIi #a If^eJ CD31, ZLB|H EhSAIlS SljSffi 

ej cd5i/6ichi cm sr*iiofl chsu §^ «j§§ UEHJisaci-. 

E 5(HW, ^ ^ h SS| Allcra 7_^S7|A)|S • S^Allife 2JEflZL^! 4=S^I CD29 §J CD49e<H| CHff- 

S*l|oi CM mm, CD49do| cH& Sf*W cH^HAH^ fitSS UEms^K 

E 6CHW, S S^SSI X|0|« ^EH Zh?SS7W|i • S^Ailife nHESiA, -g^J ef^flej CD44, CD540^| cHff 
o\\ cm Sf^ BhSS, CD1 060)1 nj°s- »*II<H| cH§HAi^ ehSS Lj-Efuisacr. 

E 70i|AH, e ^SS| o EH ^o 3 g 7 |AH|£ • S^A-ilife 7]Eh Sftft, ^ CD13, CD90<H dth S*I|(H| cHsH Sr^ 

ZlElJL CD640fl $«|o| cm BhS* Lr^UlSiCr. 

E& E 80-llA-i S ^go| ^|cn^ fi-sti 7_h < a#7|A-)|i • S=?Alasi ^imuH?> N 1 AllcH(passage), 5 Ai|t:H t 10 AM a! 15 
AHIcHoHUi ZfZ|- Zh?iS7|AI|a ■ S^AHiSl C||iS| JLSS«!eJ SH2, SH3, SH4°| tftd o^fi SAfff 34, 0=|HH «Ho| 

e 3CHW E sum ai-eJS S Steal AilcHfl ^EH 2.^#7W|s • S¥A-)|£o| n^^o 7 |^o| #<£$7\m\ 
o| g«3| 4= flch 
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ojgAi|i¥lN A r gS HH^°Hg JE 14 i-SS k|l|[H, U3uil9(pellet culture)! £i r S #£s r 2;! 

2) saffsuHsf ES£*isi n d°-isw g*i 

°J#^Sr ^£Utf?> N £#31*!<i| ^OlST^eJ ll 35 r 2!(type ll collagen)°| t£! o=|¥fl "fejSM fl«fl 4S 

3) . a-o| ffl^<^(immunostaining)# A|«8FHch 

°J#^5r ¥ A|7l0 r ^ mm AlliH^S! u r E r ^ofl in|]A|7|7Hl4 * £ <H|Jl|£i(epltope)°| # 
K|A|7|7| flSM ga^S(frozen section)^ c||af 3- 5^n #E r O|^] H^Am <H°-3 

4 #E r O|^S 4tf 9K:±:S 5¥ §eh xH5)S|-0=| A||i U)¥cH| 0|D| £X||Srfc n«A|[}X||(peroxidase)S XMSri, & 
*^.S(blocking) A|°fo^. 5S *HB|s r S2c r . 

0\o]M 1*r ^((primary antibody)£J Et3Stf £*H£ r 10tf Zf- e!WW|0|4dS r 2*i""r. A!|^4§ * ^MtyE r H[ 
g nWA|^^[(streptavidin peroxidase)* A r gS r o=| 10¥Z} xHE|S r ?;!Er. 0|* 7|S£] HSH£!!(chromogen)§ 
*lB|*r<M ^fir§0| iJoHu^^ *U, CHS^^SS-H SflDW&ll! y^(hematoxilin)S 4|A|«HHCr. 

a 24, W«£J xllcHS #EH ^°J#7W|i ■ VTHmm £3£ &S r *E£r * 1^«H¥EH l^fil SI ¥ of AH <gg 

0|*jS ff§r£! AH!^7r ECM(extracellular matrix)°| Ef°J II SE r 2!« SUlsfe 7 j££ Mo r , #7| Al|i 

?j# Al|iSAH°| 7fe§ §£*| <f»?S& 4> SJS ^ZtSCr. 

3) SSfftSbHa a#S5|fi| **r«S*f3 

°j#Mir *, SSAlli =o|5H #gx r o| oi^fi srej*F7| m E r §4 S 0| RT- PCR(reverse transc 
ription - polymerase chain reaction)!! ^roorSlEr. 

oj S «s^ 4t 7H A|7]0r4 mm Aili^^Oil SEIW R(Trizol R)S *HB|& I^ifl ^S|^0i 15000r 

RT tfSS ^7|<H|AH ^€ RNA, S5|j1 d(T) ^E r O|r>|(oilgo d(T) primer) 1 dNTP #ffa| 1^ % RNA ^S«S 
4i7 r AHI7HB S(RNase free water)! SiffrOi 65°C0flAH EJ-gA|^i RT yS&S«i 4 (i£, DTT 2 SI R 
NA SSte^ °An\n\ 1 ^7 r sr0i 42°C0^AH 2&Zh ^SA|f^4, 0|^ ^^A^*^# a7 r Sr<H 42°C0MH 50&7i ^ 
SA|S =L 7 J4 cDNAS 70°C«H|AH g*^SrA|?i PCR°I ? «(template)°^ AhgSl-SJcK 

PCRg Eh^J I SEr3, Er^J II ^EPJ, Er^' X 3E r 2! S! o r ziE||& ^5jA r oH| cHfll ^m^3.0\, 0 JS«S?°S £J 
tfS^#Ai|i#, ZIBU S^t«5?°E 14) Oil AH <2H7CH|l_h fclSS? GAPDH ^^X r ft ^^^S^K 

ZtZ|o| uj-g |MH cDNA 5 n£, iE r 0|lH, dNTP StT^, ^§hD r ZlM|^ ( 10UH PCR gJ-S^S^ SJ Taq #E|cHE r Xl|( 
polymerase)* ^, D J5^ 3*r S7h^o^ i[S ShS ¥E» 50n£S We ^ PCRS ^S r 2^r. ^ h 

^SA r 0i| CHEh = B r O|[Ha| ^7|AH°j ^ 3E 34 W. 



JA3L 





£E r O HI'ri \Mti 


PCR 1^ 21 ^ 


PCR BhS 




5'- ACCACAGT CCAT GCCAT CA C- 3' 




&m WS: 94°C01|AH 2^ 



- 8 - 



57Wi ^2003- 0069115 



Igapdh 


(S#», AH SI SiS, 1) 

5'- TCCACCACCCTGTTGCTGTA- 3' 
AH^fflS: 2) 




-> 94°CCH|AH 30S, 

60°C0W 3Q2i 

72 : C0-|A| 30 (35* £14) 

H- t- 2 I M 7^ 


E|-Oj | 

gERj! 


5'- CCCCCTCCCCAGCCACAAAGA- 3' 

(S&tr, AH^t!± 3) 

5'- T CTT GGT CGGT GGT GGACTCT- 3' 
AHU^* 4) 




94'COIIAH 2Sf 

- > 94°C0i|AH 30S 
60 D C0^AH 302. 

/2 C0-|A| 30* (35SI l lJ n) 

- 51$ &hg 72 COiM 7^ 


B[°J il 


5'- T T T CCCA GGT CAAGAT GGT C- 3" 
(S»S, AH^HS 5} 

5'- CTTCACCACCTGTCTCACCA- 3' 
W# AH°J^6) 


CUIMA -y o OM-t 

= EhO|[H 2J" 2.5|i£ 
PCR Stl^ 7.7\rt 


£|x £ £^ ^B: 94 OHM 2^ 
- > 94°CCH|AH 302L 
55 D C0i|AH 30£ 
72°C0^AH 302 (35s| 
->4IS«HSH.I-S: 72°C<H|AH7g 


Emx 


5'- CCCTTTTTGCTGCTAGTATCC- 3' 
AH^SJS 7) 

5'- CT GT T GT CCA GGT T TT CCT GGCAC- 3' 
W», AHffltf A 8) 




£|3L tfgS* fih«: 94°C«H|AH 2^ 

->94°C0l|AH 302 

57°C0i|AH 302 

72"C0M 302 (35*1 Hh*l) 

->4lS«HSHJ-«: 72°C0^AH7e 




5'- TGAGGAGGGCTGGAACAAGTACC- 3' 
(Stfff, AH^tiS 9) 

5'- GGAGGTGGTAATTGCAGGGAACA- 3" 
AH*jfc!£ 10) 


. 


£|2 a^Sf HI'S: 94°C<H|AH 2^ 
->94°CCH|AH 302 
60°CCHW 302 
72°C(H|AH 302 (35SI **) 

Sh*: 72°OHM7£ 



zfzrsl PCR £7|g§«H*l a S4# £ ioo| M-Ei-uiflcF. 

E 100^ LjEffc* 0|, g |hgo| o £ n zh«|S7Wls • £?AUi£ ejsesKfE * 1?«H¥E^ Efej ii s 

el-a. x Sera a! WEW* aesfSScK 

SJ-ftllfe SfgcHS5£! ems| eJSttSAIIiCchorVSS. iA|)2^ H|£& SE°| ^£ <^0|2*cK 

uhg GAPDH ffStfSl tftd^S *3M*£A|tfS| 34<*| ^EhSJo] SIS Si-Si cf. 

cchahAH, s g°| flicHtt #BW tt^S7W|£ • s^Aiiifer sjst* £2 sWW esaiims MSH ^ ?M. 

[ 4|A|0H| 3] £ i-S<H| °|& ^iCHS ^Etl Z.h^S7Wa • S^A-IIi^EH SaAi|i2] 

* SI-SSI ?_^S7W|i • ^H^AH|^7h ZJ-^5| A||i^ *3Wfc X|u|feX| »ei^7[ 5A)|aLSS| 

SAHi^SHHI AfSS bH^e i 14 ^ xiucn, SSUBS'S ^Ssho^ ^Sffi *5^SM. HHST^e 3^^ 
2) esiftEWIgJ S^5|sl S5|SFsr£| M^ 
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g^fh $ z| A|7|Dhcf BeuHSTS **H #ea|-#£Ai& fll&SS JlSAia 3HAj|£(osteoblast) ^0[ 

tfioj twa iA^^owoii cm nmn°Am Mm&°Bi, sssisi sa& mi^si s^oi 

5« &0hM7| flsrt S aAKvon Kossa) <gm M^U =L 24ft £ 11 (HI U^U)?^K 

soi staM, eai-^E 3~ 4^hhchi oisoj £ 5|ct| a*i|oi| ^ srg ^aoi sasisaci-. 
se& s ^ °m 24, 3~ 4^ ^ a A-iiisj g& ^iroi S7h«ft arcjs- 4= assto. 

0|*i^ M§r£! A|£7h #fiA1!£0| §o^hoj o^sj £^ll^O^|» i^r-H, Al|£ S|¥S ^tt 4 2fc 

5^ MOK &7| A||iS #HAH|i^AHo| 7|fe« 4S# 4= 8i* -a^cK 

setr &£.m *. 15^ ^oi^h #ew°i sra (H¥s *re!sw a«h ^§4 301 rt-pcrs ^sw-mck 

#£tr * ^ h A|7|D r 4 xflfltf Al|i£5|(H| MS|§ RS 5£?J *|B|S *{E|5W 15000rpmCH|AH 15 

ezh fi^SEl^s^K ^S«l* o|^=5.ess ^7i-s|-o=| rna« ssaisck 

RT &7|Ctf|AH RNA, SEIjI d(T) Z.$0\Q\ 1 dNTP ftt^ 1^ 5! RNA gSHi^ Al|7-|£! §1- * 

tToi-o^ 65-CtHW 5ft £h«A|£! RT 4 DTT 2 ^, % RNA £s||*£ <2iX« 1 &[$ot 42 

WHW o|* °4mt3L±Sr &Woi 42°cc>W 5oezh ygAja a 24 g£ cDNAS 70°CCH| 

AH 15«ZJ- ■MSI-AlTj PCRS>| A^rSM. 

pcrs 5 ^o|54 a^eiatfiJ, sma £^*e|-o|*|<hi qso S£Pl£?e 

Alii lW\M ft|S|f Sf££fe GAPDH #SAr« ^Sjf^LK 

ZtZfSl el-g #M01| cDNA 5 =EhO|Oi dNTP ^ST^i, S9|-n^L||6, 10UH PCR ehS&S«| SI Taq #E|lHEW|( 
polymerase)! S7 r ff ¥, "aSS 34 Sff4-S ^7 r * r o^ £|S BhS ¥n!S 50\i£2. ¥ PCRS ^S^S^K ^ 
^Sx r o^ cHff =Eho|o1fil ^7|AH<a §y ygsae s 44 Set. 



^£!Af 


iB^O|Djo| «7|AH^ 


pcr em 


PCR Eh* 


GAPDH 


5'- ACCACAGT CCAT GCCAT CAC- 3' 

(S&sf, Ai-at!^ 1) 

5'- TCCACCACCCTGTTGCTGTA- 3' 








5 - CAT GACAGCCCT CACA- 3' 

(3^S, AHaffliii) 

5'- AGAGCGACACCCTAGAC- 3' 
(S^lf, Ai°jy* 12) 




sis a ^s r y§ 

94°CtH|AH 2¥ 

- > 94°C01|AH 30^ 
55°C0^AH 30S 
72°CCH|AH 30^ 
(3551 eh^) 

- > sis °J& ehs 

72°C0flAH 7^ 




5'- CCAAGT AAGT CCAACGAAAG- 3' 

(S»9,>H«lSJa:l3) 

5'- GGT GAT GT CCT CGT CTGT A- 3' 
(SStfS. AH^BS 14) 


cDNA 5|i£ 
S.E[0\a\ Zf 2.5m* 
PCR 7.7n£ 




5'- TGGAGCTTCAGAGACTCAACACCA- 3' 
(SS» h Sf, AHSggiS. 15) 

5'- AT CT CGT T GT CT GAGT ACCAGT CC- 3' 
(SSfS, AH^ffli16) 
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e 12011 Lf^y am a-oi, e tfgsi xwfl ^sh a-flft7Wii ■ a^iife essays * i^hhyei s^eiis 

Ec CH^ S7hS|-acf. 

ghg C | £5 o| QAPDH ^£M°| tf?Hg=e eStff£A|ZhS| #&&0| ttlS«HMC|. 



s /Jii eEidiigf^ae ^icHti^Ei 7h°3#7Wi£ ■ s^Aiiss ^^tsf ^xietei/H »ei«h 

Life £2r7r 

m ^go| o|sH SEIUHgfa 7Qj|dH« *EH • S^AIIife ^Sth SiJ tNH S3AI|i a! 3AI|± 

ssi earn 4= sick 

ccfaw, e M \z ge.\um%«j a iuhi o|sh ^siuHgfn aims #eii tje^iaiis. • aviate zi-sa 



(57) 

1. 

^£ A||i§§ ?iE§7|Al|i ■ S?A||i = 0| §4!CH| CHS- #*|S* «l«A|Zh y§A|7|Jl, A||£gE|7|# o|g^o=| sH& 

A-f|£§°h§ &E\t\oi uilgra-S ^S°^ «lfe aWS #BH ttfcS7Wl£ • S?AHifi| £E|uiig&g| 

2. 

All 1S-0II ?JCHH Zr2l57Wl£ • S^Aili *0| #£j0| tH*h CD105, stro- 1, SH3 §J SH4(H| CH*r #*| g 4d 

ejjS SHJ- 0|tfS AfS^g Sfc Al|r_Htt ^SH ttSM7|A||£ • £j?A||£0| £E|b)H2m y J 

c^T 1 ?}' 3. 

3? 8" 4. 

All 3S-CHI &(HAH, CD29, CD49e, CD44, CD54, CD13, CD90, SH2, SH3, SH4<H| cm CM Sfg H J§§ U 

E[-L|)[J|, CD45, CD34, CD14, HLA- DR, CD31, CD51/61 , CD49d, CD106, CD640fl 0\f} %m\0\\ 0\m BhSS 

5. 

ai[ 4S-SI Alii* Allies^ h«x|o|ah ^gA|y hh»9s #s°s ^fe a-as5|Aiiiso| e^^ej 

6. 

All 58-011 ftloHAH, 7_^^^AI|ib ?jgAI|£OJ# tffe 7_hg^^AI|±SO| gs^"^ 

S^S 7. 

All 6S h 0^ ?JO-|Ai, A||aMS|-S HHAfe TGF- 3 111 10 ng/M£, 4: 2J#g|(bovine insulin) 6.25 \ig!MZ, MfH^E||^!(transf 
errin) 6.25 ^g/M£, ^E)|it^(selenous acid) 5.35 (ig/l«, EteEJ|°i^(linoleic acid) 1.25 (ig/M£, BSA(bovine seru 
m albumin) 100 ng/M£, E|¥miO|M(sodium pyruvate) 100 nM, a|A|-lH|E^(dexamethasone) 100 nM, 0|°J^ 
0|-A3.s^^(ascorbic acid 2- phosphate) 50 ng/M«. iSS(proline) 40^g/M«o^. 0|^g§ =§05 ^ ^j-y 
£5|A||i£.2| ^S^ h S 
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S^IT 8. 
8? 8 9. 

10. 

*fl 6SOII ?J0-|AH, Ai|iM£|-g HHsIb c J]A^|£[-£(dexamethasone) 0.1 m M, Hpr gB|A|# iAai|0|£(p - glycerol 
phosphate) 10 mM, 0|°]# o[aie ^(ascorbic acid 2- phosphate) 50 p M»S 0|^o-|gfi ^§2£ Shfe £h 

St 1 * 11. 





































3 



CD45 CD34 CD14 HLA-DR 



□ %J §J 1 
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CD31 CD51/61 



CD29 




CD13 




CD49d 




CD49e 
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lvM|tH 5A|cfl lOAflrfl 15AU0I 

O C 'D 0 G 

SW' TTTr* r- H ;; -« 



3 "It|^1 '"fs^i "i")^ 

^ — —j * ^ij— — | ^ |t- — -j 

''W^R* ^Wf*'*' > '^n* 



i i ! 



x 200 




x 400 
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360 bp 

mbf 



wm 




osteocalcin 
osteopontin 
ALP 
GAPDH 



- 340bp 

- 453bp 



<110> IVfedipost 

W\ Chul won 

<120> I sol at i on and cui t ure-expansi on rret hods of nesenchynal 
sterol progeni tor eel I s f romuntt I i cal cord blood, and 
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di f f erent i at i on net hod of untoi I i cal cord bl ood-deri ved 

nssenchynal st ert pr ogeni t or eel i s i nt o var i ous nesenchy rnal 

t i ssues 
<130> 03P-30 
<160> 16 

<170> Kbpatentln 1.71 
<210> 1 
<211> 20 
<212> DvR 

<21 3> A" t i f i ci al Sequence 
<220> 

<223> forward pri nrer for arrpl i f yi ng Q4PCH gene 
<400> 1 

accacagtcc atgccatcac 20 
<210> 2 
<211> 20 
<212> CNf\ 

<21 3> A- 1 i f i ci al Sequence 
<220> 

<223> r ever se pr i rrer f or anpl i f yi ng GFQi gene 
<400> 2 

tccaccaccc tgttgctgta 20 
<210> 3 
<211> 21 
<212> CN\ 

<21 3> A" t i f i ci al Sequence 
<220> 

<223> f orvsard pri ner for anpl i f yi ng type 1 col I agen gene 
<400> 3 

ccccctcccc agccacaaag a 21 
<210> 4 
<211> 21 
<212> 

<21 3> A t i f i ci al Sequence 
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<220> 

<223> reverse pri ner for arrpl i f yi ng type 1 col I agen gene 

<400> 4 

tcttggtcgg tggtggactc t 

<210> 5 

<211> 20 

<212> DvR 

<213> A"t i f i ci al Sequence 
<220> 

<223> forward pri mer for arrpl i f yi ng type 2 col I agen gene 

<400> 5 

tttcccaggt caagatggtc 

<210> 6 

<211> 20 

<212> ENf\. 

<21 3> Art i f i ci al Sequence 
<220> 

<223> reverse pri rner for arrpl i f yi ng type 2 col I agen gene 

<40O 6 

cttcaccacc tgtct caeca 

<210> 7 

<211> 21 

<212> CNf\ 

<21 3> A" t i f i ci al Sequence 
<220> 

<223> forward pri rrer for arrpl i f yi ng type 10 col I agen gene 

<400> 7 

ccctttttgc tgetagtate c 

<210> 8 

<211> 24 

<212> tm 

<21 3> Art i f i ci al Sequence 
<220> 

<223> r ever se pri ner f or arrpl i f yi ng t ype 10 col i agen gene 
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<400> 8 

ct gt t gt cca ggt 1 1 1 cct g gcac 
9 



<210> 
<211> 
<212> 
<213> 
<220> 
<223> 
<400> 
t 



23 

cm 

Atificial Sequence 

f orvsard pri rner for artpl i f yi ng aggrecan gene 



acc 



<210> 
<211> 
<212> 
<213> 
<220> 
<223> 
<400> 10 

ggaggtggta attgcaggga aca 
<210> 11 
<211> 16 
<212> 
<213> 
<220> 
<223> 

<400> 11 
catgacagcc ctcaca 
<210> 12 
<211> 
<212> 
<213> 
<220> 
<223> 
<400> 



A-tificial Sequence 



sr se pr i m 



cm 

Atificial Sequence 



j aggrecan gene 



f orvsard pri rrer for arrpl i f yi ng osteocal ci n gene 



17 

cm 

Atificial Sequence 

reverse pri ner for arrpl i f yi ng osteocal ci n gene 
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<210> 13 

<211> 20 

<212> cm 

<213> A-tificial 
<220> 

<223> f orvsard pri ner for arrpl i f yi ng osteoponti n gene 

<400> 13 



<210> 14 

<211> 19 

<212> cm 

<213> Art! f i ci al Sequence 
<220> 

<223> r ever se pr i nraer f or arrpl i f yi ng ost eopont i n gene 

<400> 14 

ggtgatgtcc tcgtctgta 

<210> 15 

<211> 24 

<212> CN\ 

<21 3> A" t i f i ci al Sequence 
<220> 

<223> f orv\ard pri mer for anpl i f yi ng al kal i ne phosphatase gene 

<400> 15 

tggagcttca gagactcaac acca 

<210> 16 

<211> 24 

<212> cm 

<213> Arti f i ci al Sequence 
<220> 

<223> reverse pri rrer for anpl i f yi ng al kal i ne phosphatase gene 

<400> 16 

atctcgttgt ctgagtacca gtcc 
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